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The following items were the Lain subjects of our
study during the last yéar o

sStudy No. 1 with reference to our last report of
1978 imzunization experiments with high doses of irrad-
iation with Cobalt 60 are terminated and the, study with
its results are as follows ;

In & previous study & trial of inducing protection
by Irmaunization of mice with low doses of cobalt . 60
irradiated cerccriae was carried out .

The results were rather encouraging yet follow up of
imnunized animals failed to give satisfactory resistance
to new infection .

However protection to Schistosoma infection with
attenuated parzsite has been reported in several animal
wmodels using/ irradiated cercariae by ultra violet |,

25 x orqgliays « Single or multiple doses were found
to give different end results in the over ali protection.
The present study deals with induction of protective

immunity by using high doses of irradiztion. in attenuating
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the cercariae . The study deals ulso with investi-cting
the mechaznism of i:nunity by evaluating th: churges in
humoral , cell mediated and in .unorethologiczl vuristions,
Lice used in 211 experiments were inbred 6 wecks /

0old female (Charleg River) strein .

Cercariae : =

Pooled cerccrize from large nuabers of Plunorbis
boissyi snails infected with an EZgyptizn strain of
S.maneoni ,

Cobalt 60 Irradiation :-

Central uniform irradiation was applied from a Gamza
cell 220 cobelt 60 " N;ratom Nor Control" at the lNutionzal
Institute of Radiology Dozki Center. This cell delivered
90 rads/second . Cercariae were suspended in about 50 ml
of dechlorinated tap water ., Irradiated cercariae were

used within 30 minutes of irradiation.

Infection :=

All cercariae whether irradiated or non irradiated
were edministered , percutaneously by tail imuersion,

Recovery of adult worms :-

Adult worms recovered from mesenteric veins by perf-
usion , 8 weeks following the infection .

Calculstion 3 =-

15
Resistance is expressed according to .lethod of liinard
20

et al as percent reduction in number of worms recovered

from experimental anim=ls .
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Vihere Ic = im.unized &nd challenged anim:ls
C = non imnunized end challenged only.
I = imzunized and non chillier;ed

Thus I=-(Ic-I)x100= ,; reuction for indivicduzl ziouse.
[

B0 rosette forming lywphocytes :=-

B~ lymphocyte cell population wes prepered fron

the spleens of newly killed mice, Spleen cells were

separated by dissection then were suscended in phosr-az:te [
busfered saline(PBS) of pH 7.2 . These cells were :zhen |
weshed 5 times by centr%fugation at 2000 rpm for 5

ninutes in the same medium . The washed cells were then
suspended in minimum essential iedium (13.2) supprlimented
with 15% foetel cslf serum , and diluted in such a way that
the cell count/ml will emount to 4 x 106.

Preparation of sheep erythrocytes(E) 3=~

Sheep erythocytes (E) were sensitized with anpisheep
erthrocytes (A) and mice complement (c¢) by tae modified
method of Shevach et al . Equal volumed of sheep erythro -
cytes of 0.5 % were collected in equal volumes of sterile
Alzevers solution and stored at*4 8 then used after 48
hours.( E ) cells were washed 3 times with PBS then 0.5 ml
was taken and sensitized with a subagglutinating dilution
of rabbit anti SRBC hemolysen incmbate for 30 minutes then
centrifuge and wash . The washed(EA) was further incubated
with 1/10 dilution of fresh frozen mouse cowmplement (EAC)
then is resuspended in (ilEl) + 15% foetal calf seruam 0.2 of
this latter preparation is added to 0,2 ml of the previously
prepared lymphocyte solution . lixture is centrifuged at 20xg
for 5 minutes then incubated for 30 minutes . Cells were then

vigorously resuspended and percentages of rosetie foraing

cells were calculated ,
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Antibody estimction :-

Elisa tectinique wus used in evaluating the circuluting
antibody directed zgeinst schistosona mansoni adult worm antizen
lml of (6 ug/ml of semipurified antigen is disczolved in 0,02.;
sodium azide . This was incubated at 37 3 in polystyrene tubzs
for 3 bours , then kept at + 4 6 till they are us:d .Just bofore
using the tubes are wasaed 3 times with(F.3.S.) contzining 2.355
tween 20 , 1lml of the appropriately diluted mice sera ( 1/100 )
with P.B,.S are incubated for 6 hours at room temper:ture , excess
gerum is removed and washed as before . lml of diluted cntisesrum
(0.5ug)/ml) marked with peroxidase is added and incutzted over=-
night . Excess of conjusate is removed , The utilized substrate
(hydrogen peroxide + orthodianisidine) is put in contact with
the fixed enzyme for 1 hour , The developed yellow colour is
measured in a spectophotometer at 400 mu. The optimal density
given will be finally proporitonal to the concentraztion of anti-
body of the infected mice sera Voller et al %7

Immunopathological Study :-

liethods of Staining @

Two stains are used ; haematoxylin and eosin stein and
the Dominici's stain specific for eosinophils used by Colley

et al 18 .

Results & Discussion:

Results of worm load , rosette forming lymphocytes,..lisa
and percentage of animals developing liver are shown in Teble(l).
From our results , mice immunized with 100 n.cercgriae were
found to acquire detectable resistance to percutuneous cercaricl
challenge as evidenced by 77.8% reduction in worm 1load., This is
in accordance to results feported by Sher et af . In groups

receiving irrediated cercarize, maximum reduction in worm load

', .
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after challenze wes that observed in tha groups receivirg
20 Kr. anits (L2.550) .This is ;robably due to the i-.uniz-
ation effect of the i..atur2 storss of the parcsite ra
irvadiation dose above 20 Ky, »r=veant cerceriuse froua
reaching naturity Villelle and ﬁeinbornzo. 4ilso Philips

21
et al 13577 reported thcot the i unolozically medicted rosins:-

4]
Q
Yy

arce is most efectively stizulzted by immature st-ge
infection .

The percentage of ZAC rosette forming lymphocyres in
normzl infection wis slightly increzsa2d , while a2 :irxed
depression in those receilving the irrzdiated cercurice vias
observed . This might he due to the degression of B lyxzmpho-
cytes caused by the effect of the penetrating irredizteld
antigen . The non innunized infected contfecl age group shou2d
the highest percentage of EAC formztionm which could be expl.-

- ined by the full maturation of the i ._.une system of the axi=z-
al at that age . All groups on challenze could not racover
from thaet depression except that receiving 20 Kr, dose,w2ich
showed a rensrkable increszse in the untibody forming ce2lls,

On the otherhand specific antischistosomal antibody
detected by the Elisa titres showed least velues in tae .:0lr,
group , moderate in the mormal control and highest in ithe rasst
of the irradiated groups .

The decreuse in the specific antibody titre observed

with the 20 Kr, group may be due to the utilization of this
antibody in the different antibody dependent killing mechon=
22 23
isms reported by many workers Sher et al , Desn et al ’
24 25 26,27,28
Perez , Capron et al = , Butterworth et al .The
specific antibody in all other groups is somewhgt increased

in the peripherszl blood as it is not incorporated in killing

{
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mechanism probubly due to i.mature ..eabrane of ef.ector
cells . Also it aoight not be involved in i.nmunocomplex
foruution ., llore work is in udvance to test the cytotoxic
eriect of this zntibody obtained et normal and differnet
irradiztion dog2s of infection ,

However the 20 Kr. dose was tourd to be the aost
effective irradiating dose that gives the mexizum prote -
ction in our dose range used . .oreover there may be lots
of other factors that would atfect ituunologiczlly the
protection mechznism ,

In conclusion from our results we c-uld say that there
is no direct correlatioh between protection and antibody

levels
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Study No. 11

After standerdization of the Zliza tecangiue in cur
lab., it wis necesgery to evaluate its resalts :ni conp-
are it with otker routine tecnnijues,

In & previous paper , Hossen et &1 1377 stilicd 2.

-2
M
O
$=
n
.

bilnirziel putients dividel irnto 5 clinicil

uzntitative imzunozlobulin estimitions , guelivetive 1., -

diffision of _ntizen znd eantidody tit. =g, iz iunorlizziro -
phoresis (IZF), indirect hreusgilutinztion (1) +czs .ni

cell sedizted immunity tests were peorlormal for 11 .o
pitierts JIHA wes found to be the wost gensitive tact

by I-P

'J
m
'—J
<
r
le)
H
-
o
o
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( positivity rz*te 70.5 5 ) comparative
(58.6 5 ) end izmunodiJfusion ( 53.9 %) .
Snzyme linksd im unosorbent asscy = (JLIS.) first
described by =Znzvell end Perlman 1972 wis usgel %o datac
antibodies to Tricainelle s:oirslis Juitendorg ot 1 277,

Trypenosona cruzi Voller et &l 1975 , zluric purisiies

.

Voller et al 1975b, Toxoplesme gondii Voller 1:173,Hyi:tii-
osis , Bout 1975 end Amoeti:sis Bos ard Zuk 1375, Hulit

et al 1975 found that ELISA ccn be us:zd to distinguish

between Schistosomz infected and uninfected individucls,
even in cuses where ccnventional serological metnods such
as indirect flourcscant antibody (IFA) te=zts £:il to detect
antibodies .

The largcst survey using ZILIS. to date is tact of Icler o
et a2l 1978 who found it very efficient in ieteocting inl:sztel

people in populctions where the disease is endeomic .

b
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The aim of the prescnt work is to coupure and evilunte
the elficicney of three hizily ¢ roitive tofhnijues Jor
neasuring grecific untiscuistosomn untibodies numely 3
%LISA, IFL ond IiA tests

Potients =

o

BEighty six ratients with active bilnurzicl infec:icn
were studied . All were rmeles.hge ranged between 8-50 your:z.,
They were claszified into 5 cliniczl groups . Group 1l :Fori:
eight ecrly urinary bilnarziel patients . They hcd & nistor:
of bilherzizl infection of less than 3 yeers; their niin
complaint was heemsturit and / or dysruriz . Clinicezl cxao-
inaztion revculed neither enlergement of the liver or the
spleen ., Group 11 : Nine late urincry bilharzial patienis .
Symptoms and signs were giumilarto group 1, They @11 hzd
calcificetion of the bledlder and / or the ureters . Group 1l:
four early intestinal bilharzial pztients ., They conmnlained
of dys_entery or diarrhoea , Clinical exzninction reveczled
no enlargement of the liver or the spleen . Group IV :lighten
hepatosplenomegalic cases, Their main com.laint was ebicain-l
discomnfort after meals , diarrhoea and / or dysentery.They
all had enlargement of the liver and the splsen ., Group V :
Seven mixed bilharzial cases ., Their main coampleint wes
haematturia and /or dysuria end ubdominal discoafort . They
all had enlargement of the liver aznd the spleén « Group 1 ,
11 snd V passed viable S.haenatobium ova in the urine .Group

111 and IV had viable S.mansoni ove in stools . Group V hzd

viable S.mansoni ova in rectal snips .

SR - - |
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Twelve norucl individuuzls with no history of bilhurc-
jal infuetion wnd with nugutive intreaer..l wnd cizcan.w.l
precipitin terts for billicrezineis were coniidered we controls.

Pateints hcrbouring any rarasite otner tuan biluurs -
izsis vere excladed frow the siudy to elinminrte crocs
reéétions vith other helnintiic infections Jchinsgi et cl
1976 .

The 3 mejor cdo;ted tecarigues uscd in our stiiy w re
“LISA, IFA wnd IHA o

Enzyne linked immunosorbent acsay i-

ELISA technique used can be described in the following:

A semipurified worm antigen is dissolved in 0.0 u phosthete

buffer solution (PBS) of pH 7.2 containing 0,02 percent
sodium azide , 2ml of entigen solution ( 6 ug / wl ) wes
incubated at 37 8 in polystyrene tubes( Biowat Haczebrouch )
for 3 hours , then kept at + ¢4 8 till they are used. Just
before using , the tubes are washed 3 times with PBS conte-
ining 005 percent of tween 20 then the tubes are evacucted
by agpiration and washed 3 times . 2ml of the eppropriztely
diluted serum { 1/500) with above PBS are incubated for o
hours at room temperature , excess of serum is removed end
vashed as before . 2ml of the diluted conjugete( peroxidase
labelled antihuman immunoglobulin ) is edded and incubated for
1 hour, Zxcess of conjugate is removed . The used substrzte

( hydrogen peroxide plus orthodianisidine ) is put in conta-
ct with the fixed enzyme for 1 hour ., The developed yellow

colour is measured in a spectrophotozeter at 400 um , The
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optimzl dersity given will be proportionzl to the c¢concentr. -
tion of wntibody in the patient's serum . Zngvall end
Perlmun 1972 ,

Incdirect flourescent antibody test:-

cticrs

IFA tecknique was carried out by using frozen z

o

of adult worms zs recomaended by wilson et a2l 1974.For~ lin
fixed wnole worm antigen with a flourescin isotniocyunote
lebelled rabbit antinumcn ISG (Posteur) at a Jilution of 1/ .-
1/100 is uged .

Indirect hacregilutinetion test :-

The micrctitre IHA- techngiue for detection of cntiboiiss
wag corried out by using 1Omg worm antizesn ., Starting dilution
weg 1/20 ené the final one 1/5120 Hasscn ot al 1378,

All the results were verfisd =t Immunologiccl rurcsifto-

g logy Department , lledicel College , Lille , under the surer—
vision of Profesgor .. Capron using the scme technigue cnd
praectically the sane rewgents

Results and Discussion : -

Results are shown in tebles 1,11 end 111.

Specific entischistosome antibodies wre a2 major fuctor
in the development of zcquired resistance to bilharzinsis
Sher et al 1975 . There is & great n.ed for highly sensitive
essays to measure accurately the amount of these antibodies

es current procedures are relatively insensitive.Fife 1971.
The meen velues of ZLISA, IF., IHA were significcntly
higher in &ll our groups of patients zs compared to ccntrole |,

The humoral antibodies detected by cither wmethodsa(sLISiA,IFA,

¢,
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and IHA ) showed significunt inerewzing valies with zae

£ ehe disews. valca iIs parvaslel to tue dincerouce

orogresc of
in the entigzenicity of the disctse Hizzan et al 1775,

The pogitivity rate of ZLICA in our bilhrroial o ti-rs .
vas £2.56 percont cnd £©3.,2 percent( in -oopt and Lille
respectively ) , of IF. T73.1 percent crnd of ZHL. 7. ra2veent

3 b

nd 75.6 percant { in Izypsy w@d Lille ses_coltivily Y, Il

£

gove the mozt sengitive resulte , lthe fzilure of 1700 +02
detect untibodies in 17.4 percent uni 132.€ erc:nt ( in zr-s
and Lille ressectively ) of our bilhorziul patienis vitn
active infection mey ba-sxpleined by the wntigen birliing oo

antibodies foraing imnune complexes Hzsszen et ¢l 1.7z,

Both the positivity r:te and the zeen volues ol (il -
body titre recorded by the 2 dizgnostic tecuinizuss undlar
evaluction either in Zgyot or Lille vere signrificantly nig.aer
in mansoni tki.n haematobium infcetions , Tais mey be sxnliinol
by species spefificity of antibody r.s;zonse since ths used
antigen was elways that of monscni s»eciec , This finding
egrees with the results concerning 27134 reporteld by
memorandum issued by WHO in 1976 , Schinsizti et al 1976 coulsd
not £ind any satistically significant difference betwsen the
antibody titres détected from sera of rztients with tne ¢
species of infection using IHA techmnique .

Comparative data of IHA in EZgypt and Lille showed no
significent difference . On the other hand , a slight signifli-
cant increase ’a values in Egypt compared to Lille wes reco-
rded when using the ELISA technigue . This may be due ¢ the
fact thot the base line of the normul individuuls in zgypt

—d

e o
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1s si_nificently ailginer tnen that of Lille . Tiis :w.y be
[ J Y

explained by the rnormwl hish camie lobulin g s ope mo t1:

v .

-
S -

recorded in the sgypticns subsequent to purcczitle & 5.

(]

erial infections (lakled 1872,

The surericrity ol the ELI3. proved by our risults
night be due to the «bility of one enzym2 nolecuil :o
recct with nusecous zolzcules of subctriote , thereby o ip=-
lyifing the sersitivity of iletection of the encyae ,.oreovar
ELISA has many advantages 3 minute quantities of sarun or
plasma are nezded ; a simple portable spectiro hotoct:r cun
be used under field conditions ; qualitative results can bz
detected by the naked eye ; shelf 1life of reagents is ruthor
long znd hezalth hazards for laboratory personnel are rriciic-
ally none . Voller et al 1977 showed that ZLISA was Juct os
sensitive as radioimaunoasscy for schistosomal antibody yet
the above mentioned advantages mean that ELISA is morc conv=-

enient for use in most laborstories .
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Study MNo, 111 :-

The relczce by wcdult schictoscmes «fter infection of

5

1 .. ; 2 ‘ c .
et al ™ and Doccait et al o Troey cliinzl tuct tuic zaot-
cnce which inhibits lyorioecyte rolifarcticn , hos o low

rol.wt, (527 = 1020) and is tnermostedls

Oneof the main -rsblems raised is to xnow va2 »2l.

«
=
o
[
()
'3

+
'

s
$

¢

of this substznce in vivo exveri ents und ¢
thic substznce could b2 resconsible for the iopaziv-ent o
the it .unologicel ressonge or now auch e it involved in

experizental Schistosonmicsis o

Work hzs started to inveciizote tais point wnd
study will be a prepcrrtion for the thecis fcr the degre:
of mzster of science for a reeearch student in our labs
vho is engaged to work for the ;roject .

laterial and lethods:-

Isolation and preparation of imunosurpressive gsubsia-
nce .

The method used is that described by Desszit et al®
The adult schistcsemes (10.000) recovered from 40 doys i
infected harasters were incubcied for 3 hours in 10 ml pky=-
iological <=aline . Supernctent of incubction uedium was
centrifuged for 5 minutes at 6C.0 r.p.o. then filter:zd by
nillipore filter of 0.45 pore size . The filtrate was 2icl;-
sed uzainst distilled water ( 10 ml ) &t 4 ¢ for 24 hours *i-
dizlyscte was collected cnd filtered through 0,22 pore si:ze
willipore filter then lyophillysed till needed .

THIS PAGY? IS RPIT QUALITY PRACTICABLE
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snirels were divided into 4 groups each of lo

wnincle ( inbeoel Flecasr rots ) Lnown 20 STOUNS Ayl
erd D winsre $-

Groun & ¢ is tac contr2l ~roun non Infected |,

Group 3 ¢ Injected intro-eritonsully duily for o osace-

five Cazys luter vwere injected wivh cume
mzterisl as grour 3 .,

Group D : Inf:cted only . In this group animils ora
only inlected vita S.zensini ot the sime tize
and with
c .

t

he same boteh of cercarice as groas

At wvariocuszs time intervels aftzr infecetion 2 »ots fron
each group wer: grerificed . Spleen cells of etci _rour
were pooled in RP.T 1540 rediea , Then cells were plcted
on plastic retri-dish for 2 hourgto remove the mrcro-zccss.
The non zdherent cells were then incubcted in nylon wool
Colunn for 1/2 howr then eluted with the sice mediz . A
suspension of these purifisd cells were cdjusted to 5
million cells /ml ,

Cultures Vvere prezcred in microtitter , flet boszonm

plates where esach well received 1CO ul of cell sus ~ension

gnd 100 ul of concevulin £ mitogen .




Group © X D owere cnltuare I owvith scalstoss o Lnilosn

(20,470,500 uz/na1 ).,

- . Tmetme Y e P 3 - - + 3 ie.
Ioiarmoloslocl evlnalution iz wnmileloted by Lnoroo. .
PN U P L B o2 P - L 4 ~ \ . e
syninecic of Gecurrivooucliic codi VL 0 UL Y o KRl
3
H I ter -~ - - PN - - M [P 3 -
in=3 moLouring tone incor:orcted (HY) tirmliine in oone
3 o~ P - + . + - - oy~ a3 ey ey
reccticon Siuem o, ot lnulotirng soconts (Gitoanonm) slvew

ecrly resnoxse on tac lay of dnmcuwbation wail nii-
ger rosponse is ucollly suzervisioon tow Bth ey melcot-
ively .

Each culturs well woe puleced with 0,5 Ucil (-j soaroi-

dine ) , 12 hours belore teruminction ol cultwro ,
The camples weore counted in ligul! Seintil.stion 3
counter zné rate <f incorroration is exrru2sz ed zos counss/
- ainute / culture ( c.p.m ) .
workx is in crogress nd results vwill be stutizslcu-

1.y investigzted

<

l - Cauus ,P ., Des:zaint,J.P., Fische.,Z. oni larron ,
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A., 1979 . Ianuno=odulating subsiconce
sites their role in the regulction of the Iziune

response , (In Prass) .
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A.. 1977 . Innibition of ly-phocryte prolifer

factors produced by scaistcsoca niznsoni . .iur.,

Inounclogy , 7
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